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normal; the greatest monthly amount, 4.30, occurred at Koepenick, 
and the least, 0.83, at Racine.-W. M. W h .  

Wpming.-The mean temperature WILB 43.2O, or 1.7O above normal; 
the highest was 8 5 O ,  at Douglas on the 20th and at Bittercreek on the 

average precipitation was 4.46, or nearly three times the April normal; 
the greatest monthly amount, 9.50 (mow, 95.0), occurred at Sherman, 
and the leaet, 1.06, at Basin. The following excessive amounts were 
reported : Centennial, 8.63; Cheyenne, 7,66; Fort Laramie, 7.48; Em- 
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SPECIAL REPORT ON THE FLOODS IN THE COLORADO 
VALLEY, TEXAS, APRIL 7 TO 17, 1900, A N D  OTHER 
FLOODS DURING THE SAME PERIOD. 
By I. M. CLINE, Local Forecast Officlal and section Dlrector. dated May 16, 1900. 

The Colorado is the second river in size and length in Texas. 
Its source is in northwest Texas near the southeast corner of 
New Mexico. It traverses the State from northwest to south- 
east, has a very tortuous channel, and empties into the Gulf 
of Mexico near the center of the Texas coast. The gradient 
of this river is quite steep north of latitude 30° 20', the ele- 
vation a t  this latitude being 600 feet, while a t  the source of 
the river the altitude is nearly 3,000feet. The channel of the 
Colorado River is very deep, ranging from 30 to 50 feet. 
There are, as with other Texas streams, first and second bot- 
toms. The first bottoms through the northern and central 
portions of the drainage basin of the Colorado are narrow, 
frequently not more than 60 to 100 yards in width, and ter- 
minate abruptly in steep banks. These hanks vary in height 
i n  different places from a few feet to several feet, and are 
styled the second banks ; back of these are the second bot- 
toms. I n  the lower Colorado Valley the first bottoms are 
more extensive and the distinction between these and the 
second bottoms is less marked. Stock raising is the priucipal 
industry throughout the more northern portion of the Colo- 
rado basin, while over the southern- portion this industry is 
varied with extensive agricultural interests, even in the im- 
mediate vicinity of the river. 

One of the most striking features of the Colorado River, in 
recent years, has been the dam across the stream a t  Austin. 
The length of this dam was 1,260 feet and its height 60 feet. 
The width of the reservoir was 1,000 feet, its depth 65 feet, 
and its length 30 miles. The dam was constructed of granite 
and cost in the neighborhood of 81,000,000. 

The floods coincident with the bursting of the Austin dam 
April 7, 1900, resulted from unusually general heavy rains 
which fell throughout the drainage basin of the Colorado 
River on April 5, 6, and 7. The following stations report 
precipitation during these three days amounting to 6.00 inches 
or more : Austin, 7.10; Blanco, 6.60; Boerne, 6.30; Brown- 
wood, 6.30 ; Colorado, 8.80 ; Duval, 6.20 ; Ira, 6.39 ; Langtry, 
5.00; Luling, 5.15; New Braunfels, 6.38; San Marcos, 6.48; 
and Turnersville, 6.90. There are a numbek of stations which 
report between 3.00 and 6.00 inches during the same period. 
Nearly all rains which exceeded 4.00 inches during this period 
occurred a t  elevations ranging from 600 to more than 2,000 
feet, and were over that  portion of the State where the gra- 
dients are steep. The meteorological conditions which ex- 
isted prior to and a t  the time of the occurrence of these heavy 
rains may be summed up as follows : An area of low pressure 
of moderate intensity covered the southeastern Rocky Moun- 
tain slope, April 3, 4, and 6. On April 3 an area of high 
preesure made its appearance over the upper Mississippi and 
Missouri valleys; during April 4 and 6 this anticyclonic dis- 
turbance increased in intensity and moved southward to the 
Ohio Valley and Tennessee, causing very steep barometric 
gradients to the northeast of Texas. On April 6 the high 
pressure remained stationary over the Ohio Valley ancl Ten- 
nessee, but the gradients were not EO steep as on the previoue 
date ; the area of low barometer had moved southward and 
covered western Texas with a well-defined cyclonic movement 

Ins. I m .  Ina. 
2.05 El Paso ............ T. Longview ........... 0.35 
0.03 Emory ............... 0.64 Luling ............. 5.16 
1.49  Estelle ............... 2.90 Maim .............. 4.23 
1 00 Fort Clark .......... 3.45 Menardville ......... 2.00 
8.11 Fort McIntosh.. .... 2.10 Mount Blanco. ...... 4.05 
1.34 Fort Hin old ....... 0.00 New Braunfels. ... 5.38 
2.10 Fort Stoc%ton ....... 1.19 Palestine ............ 2.00 
$20 Fort Worth ....... 3.50 Panter ............... 3.88 
4.10 Forestburg .......... 1.66 Paris ................ 0.00 
1.12 Gaineavllle .......... 2.50 Point Isahel..  ....... 1.00 
0.00 C:alve-ton ........... 1.13 Rhineland .......... 1.68 
2.10 Georgetown ......... 4 . 0 0  Hocklsland .......... 3.21 
2.91 Grapevine ........... 2.99 Runge ............... 3.70 
6.60 Grernvllle ........... 0.52 Sabine ............. 2.30 
6.30 Hale Center.. ....... 3.26 Saeinaw ............ 3.70 
9. I9 Hsllettsville ........ 4.28 
1.86 Haskell ............. 6.49 
1.58 Henrletta.. .......... 0.26 

5.50 Hondo ............... 4.75 Su arland ........... 1.50 
4.08 H O u S t l J n . . . . .  ........ 9.00 SUfpl~UrSprlUgS .... 0.58 
4.00 Hiilen ................ 1.01 Temple.  ........... 2.67 
3.10 Huntsville ........... 0 . W  Tesarkana .......... 0 . 8  
8.80 Ira .................. F.39 ' Tulia ............... 4.50 
0.70 Jacksouville ........ 0.49 Turnersville.. ....... 5.93 
1.26 Jasprr .............. 0. iO Tyler :.... .......... 0.40 
2.64 Kent ............... 0.00 Victoria ............. 1.48 
9.49 Kerrville ............ 5.99 Waco ................ 3.27 
2.30 Lampabas ......... 4.64 Waxahachie ......... 3.00 
1.48 Langtry ........... 5.00 Weatherford ....... 2.96 
4.98 Llano ............... 4.65 Wichit.a Falls ....... 0.06 
5. PO 

1 1.44 Hewitt .............. 0.00 

of the atmosphere, although the barometer was not below 
29.92 inches. On April 7 the barometer had fallen through- 
sut the country and the disturbance which had remained 
nearly stationary over the southeastern Rocky Mountain slope 
and Texas for four days had moved southward into the Gulf 
3f Mexico and was apparently central to the east of the mouth 
3f the Rio Grande River. 

While the conditions shown on the weather charts are 
such as generally give precipitation in Texas i t  is difficult to 
zccount for such heavy rains as occurred over a great portion 
3f the State from April 5 to 7, inclusive. The topography of 
the territory covered by the rain area t,aken in conjunction 
with the wind direction, as shown by the weather charts on 
these dates, may be considered an important factor in produc- 
ing these rains. It is observed that there was a conflict be- 
tween the cool northerly and warm southerly winds over the 
?astern portion of the low pressure area which would have a 
tendency to form rapidly ascending air currents, a condition 
to which i t  appears that we must look for the cause of such 
phenomena. 

TJu f O l b W i R g  table. qizee the rainfall in Tee.rae during the .flood period, fTom 
Apri l  5 tu 17, iiiel~csive. 
___ 

....... 
.. 

Prom a study of the rainfall by dates there appears to have 
been two rain areas. On Aprii 5 heavy rains occurred over 
the southwestern portion of the panhandle. On the same 
date another area of heavy rainfall appeared along the Lower 
Rio Grande in the counties of Val Verde, Kinney, arid Mav- 
erick, more than 300 miles south of the rain area in the pan- 
handle. On April 6 the rain area from the panhandle moved 
toward the southeast, giving very heavy rains over the upper 
drainage basins of the Colorado and Brazos rivers. There 
was apparently a veritable cloudburst in Irion County judg- 
ing from the local floods and the overflows which followed in 
the bottoms of the South Concho River. The rain area from 
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the Lower Rio Grande moved toward the northeast during 
April 6 and covered the central portion of the Colorado 
drainage basin. On April 7 the two rain areas appear to 
have united over the central part of the State; very heavy 
rains fell during the 24 hours ending a t  8 a. m. of this date 
from the central part of the Texas coast northward to the 
Red River. The heaviest rains were, however, over the source 
of the Guadalupe Eiver, the central Colorado basin and the 
northern portion of the central Brazos basin. There was no 
precipitation of consequence from April 8 to 14, inclusive. 

The geographical distribution of rainfall in Texas during 
the flood period is shown in fig. 1, which has been drawn to 
represent the rainfall as given in the preceding table. 

The heavy rains throughout the central and upper portions 
of the Colorado basin had filled the river almost to the top 
of its highest banks and was causing overflows in  low places. 
The upper port.ion of the river was higher in some localities 
than in the memory of the oldest settler, and while carry- 
ing this flood the dam a t  Austin gave way under the pressure 
and added its volume of water to swell the already raging 
torrent. The news that the dam had broken reached the 
United States Weather Bureau Office, Galveston, about 6:30 
p. m., April 7, by telegram from Mr. W. R. Neville, voluntary 
observer, Austin, ae follows: 

Six and half inches of rain last night. Dam broken. 

FIG. 1. 

Immediately on receipt of this telegram the following 
warning was telegraphed to all points along the Colorado 
River south of Austin: 

Six and one-half inches of rain at Austin and dam broken. Sudden 
and decided rise in Colorado River is probable within next few days. 
Please distribute information. 

The flood did great damage a t  Austin and in that vicinity. 
Besides the injury to the dam, the power house, and several 
other buildings were destroyed. Several lives were lost in 
Travis County. The flood caught 9 men in the power house 
a t  Austin, and 8 of these were drowned. Fifteen other per- 
sons were drowned in Travis County on the same date, April 7. 

The crest of the %ood reached Bastrop, April 8, where a t  
5 p. m. the river had risen 43 feet and was the highest since 
1869. The town was completely surrounded by water and 
was cut off from communication with neighboring commu- 
nities. The river was rising a t  an alarming rate in the vici- 
nity of Smithville on the morning of April 8, and had already 
covered the bottoms; a t  7:20 p. m. of that  date, the crest of 
the flood reached Smithville, and the river stood 40 feet above 
low water, which is the highest point reached since 1869. The 
width of the overflow in Bastrop County ranged from 1 to 3 
miles, except some high banks which were not submerged. 
The flood passed La Grange late in the evening of April 9, 
giving a rise of 47 feet above low water. All lowland was 
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submerged, the river being out of its eecond banks in places 
and ranged in width from 2 to 4 miles, except that high banks 
were not covered with water. The lower portion of La Grange 
wae inundated. The advance portion of the flood reached 
Columbus during the evening of April 9, but the rise here 
was not so rapid as a t  pointe above, where the crest of the 
flood passed within eighteen to twenty-four hours from the 
time of the commencement of the decided rise. The rise a t  
Columbus during April 10 was 6 feet, which made a total rise 
above low water of 34 feet. The river was not as high on 
this occasion by4.5feet as i twasin 1869 and 1870. On April 
13, all the streetsof Wharton, within three blocks of the river, 
were under water, and on the following day all of the town, 
except Victor's addition, was flooded. The river a t  Wharton 
was higher than during any previous overflow. Through 
Colorado and Wharton counties the width of the flood ranged 
from 2 to 4 miles, while in Matagorda County it was 4 to 12 
miles. The crest of the flood reached the Gulf of Mesico 
April 17, having consumed eleven days between Austin and 
the mouth of the river, but the greater portion of this time 
was consumed after reaching Wharton County. The floods 
from the upper drainage basin of the Colorado River main- 
tained a high stage of water near the mouth of the river up 
to the middle of May. 

The floods of the Upper Colorado were confined mostly to 
the South Concho River and its tributaries. I n  Irioii County 
eight persons were drowned and stock and buildings valued 

I n  Tom Green County stock and 
ranch property valued a t  $75,000 and buildings a t  San Angelo 
valued a t  $7,000 were lost through the floods. Press reports 
state that cattle losses were heavy in Concho County, but I 
have been unable to get reports regarding this. Other coun- 
ties north of Travis report the damage slight, except as fol- 
lows, where the estimated damage ia  given: Mills, $250; 
Lampasas, $1,000; San Saba, $1,500; Burnet, $5,000. From 
Travis County south the estimated losses as a result of the 
floods are as follows: Travis, $1,020,000 ; Bastrop, $50,000 : 
Fayette, $14,000 : Colorado, $80,000 ; and RIatagorda, $10,000. 
The information received from Wharton County is not s u a -  
cient to enable a reliable estimate of the damage done in that 
county to he made. 

A striking feature in connection with this flood, when its 
suddenness and extent are considered,ie the small lossee sus- 
tained south of Travis County. Stock, farming implements, 
and peraonal effects had been moved to high ground as a re- 
sult of the warning referred to above. The value of the 
warning can not he estimated, but reports show that i t  saved 
to the people of the Colorado Valley thousands of dollars. 
At Sinithville stock were moved out of the bottoms on the 
night of April 7, after the receipt of the warning; by the fol- 
lowing morning the flood had reached such proportions in 
that section that i t  would have been impossible to have saved 
them. Lower down in the valley people had more time for 
preparation, and press reports sent out from the several locali- 
ties show that the warning was heeded and that no time was 
lost in getting property into places of safety. Another fea- 
ture of importance is that  no lives were lost south of Travis 
County. 

The followiug reports from some of the towns along the 
Colorado River convey some idea as to the value of the 
warning: 

SmWmille.--E. G. Winston: The flood warning wa6 received and t h e  
information promptly distributed. The  warning was of great benefit 
to farmers and stockmen, as all cattle were run out of the  bottoms, 
where they woultl have been cut off by the water and drowned. One 
stockman saved 2.50 head of young cattle; the  pasture they were in  
was flooded the  next morning (April 8). The river covered all low 
lands. But few houses were destroyed here, for after receipt of the  
warning many houses were tied to their places with ropes and saved. 
The chances are  that  many lives and a large amount of property would 
have been lost without the  news of the  breaking of the  dam. 

' a t  $7,500 were destroyed. 

dZlah..--Paul Schneider: The peo le  here had  received the news of 
the breaking of the Austin dam t l rough the railroad people before 
your telegram arrived, but in  general they did not believe it. After 
receiving your telegram, we did our best to let all know; people took 
the matter seriously and prepared for the same; consequently no lives 
were lost, whereas there would have been a great many if the warning 
had not been received. The river averaged 3 miles wide. The warn- 
ing resulted in saving thousands of stock, 8s people drove them to high 
land after being warned. 

Columbus.--L. Weete: Your warning was well distributed throughout 
the country, both up and down the  river. The value of the  warning 
in saving stock and other property is hard to tell, but 1 estimate that  
&bout 3,000 head of cattle and horses were taken out of the  bottoms 
before t h e  water reached them. 

The Galveston Daily News of April 29, 1900, commenting 
on flood warnings recently issued for rivers in  Texas says : 

The value of such warnings can hardly be estimated, because the  
people have learned to rely so fully on t h e  weather warnings of the  
Weather Bureau that  they heed any warning received. This was most 
forc4bly brought out in  t h e  case of the overflow of the Colorado River. 
In sections where the  news of the  breaking of the  dam a t  Austin was 
received through the  warnings of the  Weather Bureau prompt and 
decisive action was taken to save life and property. Reports sent out 
have shown that  t h e  savings as a result of that  warning were enormous 
RIKI the loss of life was reduced to a minimum. 

The in- 
formation on which this chart is based was carefully and 
systematically collected, and i t  is believed that i t  represents 
the flooded area as nearly as it can be shown. There are 
several high places along the banks of the river which were 
not overflowed but which can not be well shown through the 
shadiug. 
FLOODS IN THE GUADALUPE RIVER VALLEY, APRIL 7-12, 1900. 

On April 7 there were freshets throughout southwest Texas, 
and a flood of considerable extent made its appearance in the 
Guadalupe Valley. This river and its tributaries have their 
sources near the intersection of the thirtieth parallel of lati- 
tude with the ninety-ninth meridian. There is a rapid in- 
crease in elevation in this portion of the State, being nearly 
1,000 feet in 75 miles. The country is broken with deep 
ravines and creek@, and in places is much sculptured by 
erosion. We have already noted that the excessive rains ex- 
tended over the northern half of the drainage basins of the 
Guadalupe and San Antonio rivers, but more especially over 
the source of the Guadelupe, which is near the central Colo- 
rado basin. The configuration of the land near the source 
of the Guadalupe is such that nearly all the water from heavy 
rains is quickly carried into the ravines and creeks and by 
these into the rivers. These streams rise with phenomenal 
rapidity, but, their channels being very deep, i t  is only when 
excessive rains are general that  overflows result. Many of the 
small streams will carry a rise of 50 to 60 feet without oper- 
flowing their banks. When R number of the small streams 
are thus filled, their simultaneous discharge, as i t  were, into 
the rivers cause very sudden overflows. This was the case 
with the flood in the Guadalupe River April 7 to 12, 1900. 
The waters came principally from Comal, Guadalupe, Cald- 
well, Hays, and Gonzales counties. A 30-foot rise occurred 
in  the San Marcos River, and this met with a greater rise in 
the Guadalupe a t  their junction in Gonzales County. The 
flood reached Gonzales County during the night of April 7, 
with a phenomenally sudden rise, resembling the rush of 
water from a burst dam. The flood passed out of De Witt 
County on April 10, and reached Victoria during the night of 
April 11, where it approached close to%he highest water ever 
recorded. 

The counties suffering greatest damage from the Guadalupe 
flood are : Hays, Caldwell, Guadalupe, and Gonzales. Two 
persons were drowned in  Gonzales County. South of De Witt 
County much of the bottoms is used for grazing purposes, and 
the damage to agricultural interests was not very great. A 
large number of stock were drowned by this flood. 

The extent of the flooded area is shown in fig. 2. 
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The extent of the overflow along the Guadalupe River is 
shown in fig. 2. 

Freshets occurred on April 7 throughout the drainage basin 
of the San Antonio River, but there was no extensive over- 
flows along this stream. 

Much damage resulted to agricultural interests throughout 
the greater portion of southwest Texas from beating and 
washing rains. Reports indicate that the greatest propor- 
tion of crops plan (mostly cotton) destroyed both by ex- 
cessive rains and 8” verflows wae as follows in the counties 
named: Bastrop, three-fourths ; Bexar, one-fourth ; Caldwell, 
three-fourths ; Comal, one-third ; Colorado, one-half ; Fay- 
ette, one-fourth ; Guadalupe, one-half ; Gonzales, one-third ; 
Karnes, one-fourth ; Matagorda, one-fourth ; and Wilson, m e -  
half. With average weather the crops can be replanted s u a -  
ciently early to mature a good yield should a favorable season 
prevail. 

FLOODS I N  THE BRAZOS VALLEY. 

The rainfall chart, fig. 1, shows excessive rains throughout 
the upper portion of the drainage basin of the Brazos River. 
These rains filled the upper portion of the river nearly bank 
full. This volume of water moved slowly southward and 
reached the central portion of the drainage basin of the Bra- 
200  in the third decade of April. During this time general 
rains fell throughout the State, which maintained the Brazos 
River a t  a high stage. On April 27 and 28 excessive rains 
fell throughout the Brazos drainage basin, which, with the 
volume of water alresdy in the river, caused a flood which 
approached closely to that of last July. The crest of this 
flood has not yet (May 15) passed out a t  the mouth of the 
river, but is in Brazoria County, where the water is within 
1.8 feet of the highest water of the 0ood of July, 1899. A 
report covering the Brazos River flood of April 98 to May 15, 
1900, will be prepared and forwarded for publication in the 
MONTHLY WEATHER REVIEW for May, 1900. 
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REGENT PAPERS BEARINQ ON METEOROLOQY. 
W. F. R. PAILLIPE, in charge of Library. etc.  

The subjoined liet of titles has been selected from the con- 
tents of the periodicals and serials recently received in the 
library of the Weather Bureau. The titles selected are of 
papers or other communications bearing on meteorology or 
cognate branches of science. This is not a complete index 
of the meteorological contents of all the journals from which 
it has been compiled ; it shows only the articles t h s t  appear 
to the compiler likely to be of particular interest in connec- 
tion with the work of the Weather Bureau: 
Jfeiaarologkdw Zeatachrifl. Whn.  Band 17. 

Bjerknes, V. Das dynamische Princip der Cirkulation~bewe- 
gungen in der Atmosphiire. 

Danckelman, A. v. Klima von Neu-Guinea. P. 157. - Vereinsnachrichten. P. 165. 
-Dr. Joseph Krist. P. 167. - Ausserordentlicher Fjchneefall in W e n  und Umgebung P. 169. 
Erk, -. Die wissenschnftlichen Ballonfahrten am 3 Oktober 1S99. 

P. lil. - Wirksamkeit des Hagelschiessens auf unterkiihlte Triipfchen. 
P. 173. 

Eoker, Stefan. Haloerscheinungen. P. 171. 
Qockel, A .  Luftelektricitiit und Temperatur. P. 175. 
Moller, A .  Ueber Umbildung von Cumuloswolken. P. 176. 
Suring, R. Verschiedene Arten von Haufenwolken. P. 177. 
Flogel, Dr. 

P. 145. 

Bilduiig von Cumulus-Wolken durch eine Feuers- 
brunst. P. 179. 
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Ham,  J. Haufenwolken iiber einer Feuersbrunst Leuchtende 

Koppen, W. Hauptshtze iiber die Temperaturvertheilung in der 

Mack, I(. Eine unge wuhnliche Luftspiegelung. P. 1S7. - Meteorologische Beobachtungen im Innern von China. P. 189. 

Pettersson, 0. Die Wasserzirkulation im Nordatlantischen Ozean. 

Nachtwolken. P. 182. 
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Nat e. London. Vol. 61. Lkh, A. L. The eclipse wind. P. 589. 
Clayton, H. H. Recent Exploration in the Upper Air and ita 

bearin on the Theory of Cyclones. P. 611. 
Himnwl und %de. BeTlin. 12 Jahrg. 

Hapke. Die Warmwmserteiche an der Westkuste Norwegens. P. 
316. 

Gtwgrczphical Journal. London . TTol. 15. 
Schott, Q. Oceanographical and Meteorological Work of the 

German “ Valdivia” Expedition. P. 51s. 
(lis1 et Tmre. Bruxellea. 21me Annde. 
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‘ OBSERVATIONS A T  HONOLULU. 

Through the kind cooperation of Mr. Curtis J. Lyons, Me- 
teorologist to the Government Survey, the monthly report of 
meteorological conditions a t  Honolulu is now made partly in 
accordance with the new form, No. 1040, and the arrange- 
ment of the columns, therefore, differs from those previously 
published. 

i U e l s o r o l o ~ l  obaermtwna at Honolulu, March, 1900. 
The statlon la a t  210 18‘ N.. 1570 50‘ W. 
Pressure is corrected for tern erature and reduced to sea level, and the gravlty 

correction -0 06 has been ap Ked 
The ave;age’di!rection and Forceof the wind and the avers e cloudiness for the 

whole day are given unless the have varied more than usual, fn which case the ex- 
tremes are given. The scale o?wind force is 0 to  12, or Beaufort scale. Two direc- 
tlons of wind, or values of wind force or amounts of cloudiness, connected by a 
dash, indicate change from one to the other. 

The rainfall for twenty-four hours has always been measured at 10:29 p. m., no& 
1 p. m Qreenwich time on the respective dates. 

The‘;ain gage, 8 inch& In diameter. 1s 1 foot above ground. Thermometer, 9 feet  
above ground. Qround Is 43 feet, and the barometer 50 feet above sea level. 
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Mean t,emperature for March, 1800 (6+2+9)  +3=71.8O; normal Is 
pressure for March (9+S) + 2 18 29.9;; normal is 29.99. 


